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1049-104 Correlation Between Brain Natriuretic Peptide and 
Cardiopulmonary Exercise Test Parameters in Patients 
With Chronic Heart Failure
Angela Beatrice Scardovi, Nadia Aspromonte, Claudio Coletta, Elena Cerquetani, Mauro 
Romano, Tiziana Di Giacomo, Manuela Greggi, Vincenzo Ceci, S. Spirito Hospital, 
Rome, Italy
We sought to evaluate if brain natriuretic peptide ( BNP) levels are associated with exer-
cise capacity determined by cardiopulmonary exercise test ( CPx ) in patients (pts) suffer-
ing from CHF. One-hundred sisty-five consecutive pts with CHF (age 70; beta blockers
53%; ischemic CHF: 52%; mean ejection fraction 41%; NYHA class I: 8%; II: 68 %; III:
24%) were considered. Mean BNP was 228 ± 277 pg/ml ( Biosite Diagnostic, Triage BNP
Test). CPx parameters were: VO2 peak (PVO2) (12,35+4,48 ml/Kg/min), anaerobic
threshold (AT) (9,43±2,80 ml/Kg/min), ventilation and carbon dioxide production ratio
(VE/VCO2) ( 38,02±8,27) , VE/VCO2 slope (33,82±7,78).
Results: A reverse statistically significant correlation between BNP level, PVO2 (r = -
0,297; p < 0,0001) and AT ( r = - 0,271; p<0,05) was respectively observed. A significant
correlation between BNP and abnormally high ventilatory response to exercise,
expressed as VE/VCO2 (r = 0,345; p<0,0001) and VE/VCO2 slope (r = 0,432; p<0,0001)
was observed. The ROC curves demonstrated BNP > 97 pg/ml to be the best cut-off for
determining PVO2 <14 ml/Kg/min, with overall accuracy of 71% (sensitivity: 65%; speci-
ficity: 65%), area under the curve (AUC): 0,69. Moreover, ROC demonstrated BNP > 138
pg/ml to be the best cut-off for determining PVO2 <10 ml/Kg/min, with overall accuracy
62% (sensitivity: 67%; specificity: 64%), AUC 0,72. BNP offers an alternative tool for dis-
tinguishing pts with moderate-to-severe reduction of exercise capacity.
1049-105 Increased Plasma Levels of Nt-ProANP and Nt-ProBrain 
Natriuretic Peptide as Markers of Cardiac Depression in 
Septic Patients
Ursula Hoffmann, Martina Brueckmann, Thomas Bertsch, Claudia Liebetrau, Martin 
Borggrefe, Guenter Huhle, Karl K. Haase, University Clinic Mannheim, Mannheim, 
Germany
Background: The family of natriuretic peptides comprises several structurally-related 22-
53-amino acid peptides, such as atrial natriuretic peptide (ANP) and brain natriuretic pep-
tide (BNP), which are vasoacitve peptides that have vasodilator and diuretic properties
and play an important role in cardiovascular homeostasis. The salutary cardiovascular
effects of natriuretic peptides suggest that ANP and BNP have a pathophysiological sig-
nificance in cardiac depression in septic patients. Aim of the present study was to deter-
mine plasma levels of the stable N-terminal prohormone forms of ANP (Nt-proANP) and
BNP (Nt-proBNP) in septic patients and healthy controls.
Patients and Methods: Nt-proANP and Nt-proBNP levels were measured in plasma
samples from 18 septic patients at day 1 of severe sepsis and 13 healthy controls by
ELISA- methods.
Results: The mean APACHE-Score of septic patients was 16.8 ± SD= 4.0 on day 1. Ten
of the 18 septic patients died (55% = non-survivors). Significantly higher concentrations
(p=0.006) of Nt-proANP were measured in non-survivors (MW=13415 fmol/l ± SEM =
3640) as compared to controls (MW=2274 fmol/ml ± SEM= 1043). There was also a sig-
nificantly difference between Nt-proANP levels in controls and survivors (p= 0.019).
There were no differences of Nt-proANP levels between survivors and non-survivors
(p=0.189). Levels of Nt-proBNP were also significantly higher in non-survivors
(MW=3439 fmol/l ± SEM=1246; p=0.010) and survivors (MW =1009 fmol/l ± SEM=
263;p=0.001) as compared to controls (MW = 200 fmol/l ± SEM=24). There was no sig-
nificant difference between concentrations of Nt-proBNP in the non-survivor and the sur-
vivor-group.
Conclusion: Nt-proANP and Nt-proBNP levels are elevated in the early course of septic
patients, possibly reflecting myocardial depression in severe sepsis.
1049-106 Endothelial Marker Big Endothelin-1 Is More 
Discriminant Than Brain Natriuretic Peptide to 
Categorize Patients With Congestive Heart Failure
Ronald Van Beneden, Michel P. Hermans, Sylvie A. Ahn, Jean-Marie Ketelslegers, 
Michel F. Rousseau, University of Louvain, Brussels, Belgium
Background: Brain Natriuretic Peptide (BNP) and Big Endothelin-1 (BigET-1) are
becoming central as diagnostic and prognostic neurohormonal markers to the manage-
ment of patients with congestive heart failure.
Methods: The Discriminant Ratio (DR) method (Levy JC et al. Am J Physiol 276: E365-
E375, 1999) was used to compare the respective performance of BNP and BigET-1 to
rank patients according to heart failure severity. The DR estimates the ability of a method
to discriminate subjects. It is obtained from the ratio of the underlying between-subject
standard deviation (SDu) to the within-subject SD (SDw). DRs were calculated from BNP
and BigET-1 duplicates, sampled on 2 consecutive days. Significance of differences in
DRs was p<0.05. Correlation coefficients between pairs of measurements were adjusted
in order to include an estimate of the underlying correlation, since standard coefficients,
due to the presence of within-subject variation, tend to underestimate the true correlation
between tests through attenuation. An unbiased estimation of the linear relationship
equation between methods was also derived.
Results: Plasma concentrations of BNP and BigET-1 were measured in duplicates in 31
heart failure patients (NYHA II–IV, mean EF 23%). Mean values of day 1 and day 2 (±SD)
were 75 (52) and 77 (52) pg/mL for BNP [normal values (range): 5.4 (2.5-12.8) pg/mL],
and 12.5 (7.4) and 12.0 (8.1) pg/mL for BigET-1 [normal values (range): 5.7 (4.0-7.6) pg/
mL], respectively. The difference between the DRs of BNP and BigET-1 (2.73 and 4.61
respectively) was statistically significant (p<0.05) in favor of a better discriminating ability
for BigET-1. Unadjusted Pearson coefficient between methods was 0.70, rising up to 0.83
following adjustment for attenuation. Slope and intercept of the unbiased estimation of
the linear relationship equation between measurements were 0.18 and -1.47 pg/mL,
respectively.
Conclusions: According to the DR method, BigET-1 appears able to better discriminate
a heart failure population than BNP. Although both markers are highly correlated in this
population, BigET-1 is the choice method to categorize patients with congestive heart fail-
ure.
1049-107 Natriuretic Peptides as Predictors of Clinical Course in 
Patients With End-Stage Heart Failure
Evgenij V. Potapov, Frank D. Wagner, Felix Hennig, Christian Müller, Rainer Michael, 
Hans B. Lehmkuhl, Roland Hetzer, Deutsches Herzzentrum Berlin, Berlin, Germany, 
Charité, Humboldt University, Germany
Background: The optimal timing for heart transplantation (HTx) or implantation of a ven-
tricular assist device (VAD) in patients with end-stage heart failure is a key issue.
Methods: In 86 patients with end stage heart failure requiring inotropic support and
scheduled for HTx or VAD implantation blood was sampled daily. Big endothelin-1 (big
ET-1) and natriuretic peptides (pro-ANP, ANP, NT-proBNP and BNP) were measured at
the end of the study. Clinical and hemodynamic parameters were also evaluated daily.
The patients were divided into groups with regard to the following endpoints: Group I –
immediate VAD placement due to profound cardiogenic shock on admission (n=10);
Group II – deterioration into cardiogenic shock after an initially stable clinical course
(n=26); Group III – stable clinical course allowed urgent HTx or VAD implantation (n=41);
Group IV – weaning from inotropic support (n=9). The data are presented as median val-
ues.
Results: On admission there were no differences in clinical parameters between the
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groups. Higher NT-proANP levels were found in group II compared to group IV (0.1425
vs. 0.078 nmol/L, p=0.04) and higher BNP levels in group II compared to group III
(897.37 vs. 419.4 pg/ml, p=0.016). One day before profound cardiogenic shock occurred
NT-pro ANP, BNP and big ET-1 were elevated in group II compared to group III (0.126 vs.
0.094 nmol/L, p=0.049; 848.23 vs. 342.2 pg/ml, p=0.016; 20.7 vs. 5.65 pg/ml, p=0.019
resp.). NT-proBNP remained unchanged during treatment in groups II and III but
decreased significantly in group IV (p = 0.9, p = 0.6 and p = 0.025 resp.). 
Conclusion: While routine parameters did not predict the clinical course, natriuretic pep-
tides showed significant differences between groups on admission and before clinical
deterioration.
Daily measurement of natriuretic peptides may be used to determine optimal time-point
for HTx or VAD implantation in patients with severe end-stage heart failure.
1049-108 B-Type Natriuretic Peptide and Chest Radiograph 
Findings as Indicators of Systolic Dysfunction in 
Patients Presenting With Acute Dyspnea
Cathrine Wold Knudsen, Torbjorn Omland, Arne Westheim, Paul Clopton, William T. 
Abraham, Alan Storrow, James K. McCord, Richard Nowak, Philippe Duc, Peter 
McCullough, Alan Maisel, Ullevaal University Hospital, Oslo, Norway, VA San Diego 
Healthcare System, San Diego, CA
Background: The diagnosis of left ventricular (LV) systolic dysfunction may be difficult in
acute dyspneic patients. Chest radiographs are routinely performed, but are not always
diagnostically definitive. Objective: To compare the diagnostic value of chest radiograph
findings with that of B-type natriuretic peptide (BNP) testing as indicators of LV ejection
fraction < 35%. Methods: The Breathing Not Properly Study was a multinational study
evaluating the diagnostic accuracy of BNP in 1586 patients presenting with acute dysp-
nea. Chest radiographs and echocardiograms permitting estimation of LV ejection frac-
tion were available in 709 of the patients. BNP was measured on arrival in all patients.
Two cardiologists blinded to BNP results reviewed all clinical data and categorized
patients as to whether they had acute heart failure (63.8%) or not (36.2%). Results: Diag-
nostic information from chest radiographs and from BNP is presented in the Table. Multi-
variate logistic regression showed that both BNP > 100 pg/ml (OR: 8.1 (95% CI: 3.8-
17.6)) and chest radiograph findings of cardiomegaly (OR: 2.3 (95% CI: 1.4-3.8)) and
pleural effusion (OR: 1.8 (95% CI: 1.2-2.9)) added significant, predictive information
above historical and clinical predictors of systolic dysfunction. Conclusion: In patients
presenting with acute dyspnea, BNP and chest radiographs provide complementary
diagnostic information. Both methods should both be utilized in the early evaluation of LV
systolic dysfunction.
1049-109 Evaluation of B-Type Natriuretic Peptide Levels in 
Normal and Pre-Eclamptic Women During Pregnancy
Jennifer Beede, Vikas Bhalla, Radmila Kazanegra, Alan S. Maisel, Veteran's Affairs 
Medical Center, San Diego, CA, University of California, San Diego, CA
OBJECTIVE: B-type natriuretic peptide (BNP) is synthesized in cardiac ventricular tissue
in response to volume expansion and pressure overload. It is an approved marker for the
diagnosis of congestive heart failure (CHF) in patients with dyspnea in an acute care set-
ting. BNP levels correlate to wedge pressure, severity of CHF, and medical prognosis.
BNP has also been used to screen for ventricular dysfunction in high-risk patients such
as diabetics and hypertensives. The objective of this study was to determine whether
BNP levels fluctuated during pregnancy, and if BNP could be a useful diagnostic tool in
preeclamptic women.
DESIGN: We studied 195 BNP levels in 78 women longitudinally from the first trimester
to term. An additional 33 patients admitted with preeclampsia (9 mild, 24 severe) were
studied and compared to 21 normal controls with term pregnancies. Plasma BNP values
were determined using a standard point of care assay.
RESULTS: BNP levels did not change significantly across gestation in normal pregnant
women. In early pregnancy, BNP values are 25 pg/ml ± 2.4, and at term, values are 22
pg/ml ± 3.6. BNP remains stable at this level throughout the midtrimester. Patients with
mild preeclampsia had higher BNP levels than controls, however this difference was not
statistically significant (44.4 v. 22.1 pg/ml, p >.05). Women with severe preeclampsia, in
the absence of evidence of clinical cardiac disease, had mean BNP levels of 124.6 v.
22.1pg/ml in controls (p=0.017).
CONCLUSION: In normal pregnancies, BNP values are stable throughout gestation.
Patients with severe preeclampsia have elevated BNP values. This may reflect ventricular
stress and/or subclinical cardiac dysfunction associated with the disease process.
1049-110 Circulating Beta-Atrial Natriuretic Peptide in Human 
Coronary Artery Disease: A New Marker for Stage A 
Heart Failure?
Fernando L. Martin, Alessandro Cataliotti, Shang-Chiun Lee, John A. Schirger, Denise 
M. Heublein, Lisa C. Costello-Boerrigter, Guido Boerrigter, John C. Burnett, Jr., Mayo 
Clinic and Foundation, Rochester, MN
Background: Studies have reported the presence of an antiparallel dimer form of atrial
natriuretic peptide (ANP) named β-ANP in both atrial tissue and plasma of normal
humans. β-ANP has been shown to be elevated in patients with severe congestive heart
failure (CHF). Its biological significance is that it may have reduced cGMP enhancing
actions compared to native ANP and its formation may be secondary to states of oxida-
tive stress within the myocardium and plasma. To date, it is unknown whether β-ANP is
elevated in patients with CAD independently of co-presence of left ventricular dysfunction
(LVD) which represents Stage A of CHF. The aim of this study was to determine the con-
centration of β-ANP in patients with CAD. We hypothesized that plasma concentration of
β-ANP is elevated in patients with CAD independently of concomitant LVD.
Methods: We prospectively enrolled 58 subjects (33 men), average age 66 (41 to 84),
with CAD referred to the Mayo Clinic Cardiac Catheterization Laboratory. Ejection frac-
tion (EF) was assessed by echocardiogram. Subjects were divided in two subgroups
according to EF (EF> or EF< 50%). Twenty normal subjects served as a control group. β-
ANP was measured by RIA. * indicates p<0.05 versus CAD.
Results: β-ANP was elevated in CAD patients compared to normal subjects (25.4±4.2
CAD versus 7±0.7 normal*). When analyzed by subgroups, β-ANP tended to increase in
the subgroup (n=13) with EF<50% compared with subjects with EF > 50% (n=45)
(p=0.05). Importantly, β-ANP was significantly elevated in the subgroup with EF > 50% as
compared to normal (22.4±4.4 CAD > 50% EF versus 7±0.7 normal*). An inverse corre-
lation was observed between β-ANP and EF (Spearman r= -0.3219; 95% C.I. -0.539 to -
0.064; p=0.0065).
Conclusion: We report for the first time that β-ANP is elevated in patients with CAD and
is inversely correlated with EF. More importantly, β-ANP is elevated in subjects with CAD
and normal EF (Stage A CHF). β-ANP may be a useful marker to identify patients with
CAD independently of co-existing LVD who are at risk for progression to CHF increasing
our available biomarkers for cardiovascular disease.
1049-111 Plasma B-Type Natriuretic Peptide in Obstructive Sleep 
Apnea
Anna Svatikova, Abu S. Shamsuzzaman, Robert Wolk, Bradley G. Phillips, Lyle J. Olson, 
Virend K. Somers, Mayo Clinic, Rochester, MN
Background: Obstructive sleep apnea (OSA) has been associated with several cardio-
vascular diseases. Brain natriuretic peptide (BNP), released by the ventricles in response
to high wall tension, has been linked to development of hypertension, heart failure and
nocturnal angina. OSA is also associated with these disease conditions and activates
those mechanisms implicated in BNP release. The aim of the present study was to clarify
whether plasma BNP is acutely or chronically increased by OSA, either in otherwise
healthy subjects, or in subjects diagnosed with both OSA and chronic heart failure (CHF),
or OSA and other cardiovascular diseases.
Methods: Plasma BNP levels were measured in 23 patients with moderate to severe
OSA who were either otherwise healthy (n=10) or who also had concomitant cardiovas-
cular disease (n=13, 5 patients with both OSA and CHF, 8 patients with OSA and non-
CHF cardiovascular disease). BNP was obtained on three occasions: first before sleep,
then after 5 hours of untreated OSA, and again in the morning, after 4 hours of effective
treatment with continuous positive airway pressure (CPAP). BNP levels were also mea-
sured in 10 closely matched, normal healthy subjects at similar time points.
Results: Baseline BNP levels were similar in the 10 otherwise healthy OSA subjects and
the 10 normal controls before sleep (6.1±10.2 vs. 6.2±10.2 pg/mL respectively, P=0.96)
and were unaffected by several hours of untreated OSA and by acute CPAP treatment.
BNP levels at baseline were higher, compared to controls, in 5 OSA patients with CHF
(90.2±14.4 pg/mL, P=0.0016) and in 8 OSA patients with other non-CHF cardiovascular
diseases (31.7±11.4 pg/mL, P=0.05). These high levels of BNP remained stable through
the night in the OSA with CHF and the OSA with non-CHF cardiovascular disease
groups, completely unaffected either by several hours of acute untreated OSA or by
CPAP treatment.
Conclusions: Despite the metabolic and mechanical stresses elicited by OSA, OSA in
and of itself does not increase plasma BNP in otherwise healthy subjects during wakeful-
ness. OSA does not elicit acute sleep-related changes in BNP in healthy OSA subjects
nor in patients with coexisting cardiovascular disease, including CHF.
1049-112 Utility of B-Type Natriuretic Peptide and ProBNP in 
Evaluation of Patients Receiving Natrecor Therapy 
(UBET Study)
Robert L. Fitzgerald, Rosemary Cremo, Nancy Gardetto, Albert Chiu, Vikas Bhalla, Alan 
S. Maisel, VA San Diego Healthcare System, San Diego, CA, University of California, 
San Diego, CA
BACKGROUND: B type natriuretic peptide (BNP) is synthesized in cardiac ventricles as
a prohormone (108 amino acids) and during the release process is cleaved into the
active hormone BNP (AA 77-108) and an inactive fragment proBNP (AA 1-76). We deter-
mined the effect of Natrecor (human recombinant BNP) infusions on the concentrations
of BNP and proBNP.
METHODS: Three groups of acutely decompensated congestive heart failure (CHF)
patients received Natrecor (2 ug/kg iv bolus followed by a 0.01 ug/kg/min infusion) for 24,
36 or 48 hours (N = 10, 9 and 8 respectively). Serial blood samples were collected during
and after the infusion, BNP (Biosite and Bayer Diagnostics) and proBNP (proBrain Natri-
uretic Peptide, Roche Diagnostics) were measured.
Diagnostic performance of chest radiograph variables and BNP
Variable Sensitivity (%) Specificity (%) Accuracy (%)
Cardiomegaly 85 50 61
Cephalisation 34 80 66
Pleural effusion 31 84 67
BNP > 100 pg/mL 94 41 57
